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What is claimed is: 

1. A hard magnetic film structural body, comprising: 

x 7 a substrate having a main surface; 

a crystal metal base film/ formed on the main surface of 



saijd substrate ; 

an amor phous_la yer fo rmed between said substrate and said 
crystal metal base film; anc 

a hard magnetic film farmed on said crystal metal base 



film and containing Co as a structural element, said hard 
magnetic film having A bi-prystal structure. 

2. The hard ipagnetfc film structural body as set forth 
in claim 1, 

wherein said amorphous layeir is a reactive layer of the 
substrate and the crystal mej^rfi base film. 

3. The hard magnejcic film structural body as set forth 
in claim 1, 

farther comprising a reactive metal crystal layer 
disposed between the Crystal metal base film and the amorphous 
layer . 

4. The hard magnetic film structural body as set forth 
in claim 1, 

wherein said sjhbstrate has a surface layer on the main 
surface side, the surface layer being composed of at least one 
selected from the jgroup consisting of an oxide, a nitride, and 
a carbide . 

5. The hai/d magnetic film structural body as set forth 
in claim 1, 

wherein sai^d hard magnetic film containing Co as a 



59 




structural element has Co(llO) oriented perpendicular to the 
surface thereof . 

6. Tnfe hard magnetic film structural body as set forth 
ii/ claim 1, 

wherein s&id crystal metal base film contains at least 
one element selected from the group consisting of Cr, V, Ti, 
Ta, W, Zr, Nb, HiE, Mo, and Al. 

7. The harq magnetic film structural body as set forth 
in claim 1, 

wherein 9ciid\ crystal metal base film has a bcc (200) 
orientation AompoAent , 

8. The hard Wagnetij/ film structural body as set forth 
in claim 1, 

wherein the tdtal film thickness of said crystal metal 
base film and said lamorphous layer is 50 nm or less 

9. The hard magnetic film structural body as set forth 
in claim 1, 

wherein the average diameter of crystal grains of said 
crystal metal base fjjLlm is five times or more the thickness 
thereof . 

10. The hard majgnetic film structural body as set forth 
in claim 1, 

wherein said harcSi magnetic film has main-grains and sub- 
grains, the diameter df the main-grain being 50 nm or more, 
each of the main-grains having the sub-grains . 

11. The hard magnetic film structural body as set forth 
in claim 1, 

wherein said crystal metal base film and said amorphous 
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layer are magnetic layers . 

12. A hard magnetic film structural body, comprising: 
a substraue having a main surface; 




w I a crystal Jhrietal .base film formed on the main surface of 
Psaid substrate ; 

a mixin g latyer^ for med between said substrate and said 
crystal metal bai^e film and containing structural elements of 
said substrata aid structural elements of said crystal metal 
base film; 

a hard magnetic f ill)/ formed on said crystal metal base 



film and con\tainiJncr Co as a structural element, said hard 
magnetic f ilm ^THvfLng a bi-crystal structure. 

13. The har^l magnetic film structural body as set forth 
in claim 12, 

wherein said Isubstrate has a surface layer on the main 
surface side, the surface layer being composed of at least one 
selected from the jroup consisting of an oxide, a nitride, and 
a carbide . 

14. The hard Magnetic film structural body as set forth 
in claim 12, 

wherein said habd magnetic film containing Co as a 
structural element h^s Co (110) oriented perpendicular to the 
surface thereof . 

15. The hard magnetic film structural body as set forth 
in claim 12, 

wherein said crystkl metal base film contains at least 
one element selected from the group consisting of Cr, V, Ti, 
Ta, W, Zr, Nb, Hf , Mo, artd Al . 
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in/claim 12) 



16. The hard magnetic film structural body as set forth 



V, I wherein\ said crystal metal base film has a bcc (200) 
^ orientation cbmponent . 

17. The \iard magnetic film structural body as set forth 
in claim 12 , 

al film thickness of said crystal metal 
mixing layer is 50 nm or less, 
agne^ic film structural body as set forth 
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wherein the) 
base film and s? 

18. The 
in claim 12 , 

wherein the average diameter of crystal grains of said 
crystal metal base fiJ^pi is five times or more the thickness 
thereof . 

19. The hard magnetic film structural body as set forth 
in claim 12 , 

wherein said hard magnetic film has main-grains and sub- 
grains, the diameter of tha main-grain being 50 nm or more, 
each of the main-grains havomg the sub-grains . 

20. The hard magnetic ^ilm structural body as set forth 
in claim 12, 

wherein said crystal metd^l base film and said mixing 
layer are magnetic layers . 

21. A magnetoresistance effect device, comprising: 
a substrate having a main surface; 

a magnetoresistance effect Eilm formed on the main 
surface of said substrate and having a magnetic field 
detecting portion; 

a pair of bias magnetic fieldl applying films disposed 
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adjacent to tooth edge portions of the magnetic field detecting 
\portion, the\bias magnetic field applying films having hard 

ihagnetic film\s containing Co as a structural element and 
/ having a bi-ciWstal structure, 

22. The magnetoresistance effect device as set forth in 
claim 21, 

wherein said hard magnetic film containing Co as a 
structural elemeht has Co (110) oriented perpendicular to the 
surface thereof . 

23. The magi\etoresistance effect device as set forth in 

claim 21, 

wherein said habrd magnetic film is composed of CoPt or 
CoCrPt , 

24. The magnet orei s i s t ance/e f feet device as set forth in 
claim 21, 

i^^ e r ^compr i sing a irfetal crystal layer as a base film 
of the hard magnet ic/fil^i, said metal crystal layer containing 
at least one selecyced/f rom Cr #nd V. 

25. The magi\^toresig*^nce effect device as set forth in 
claim 21, 

wherein sraid magnetoresistance effect film is formed so 
that at lea^t both edge portions thereof are layered on said 
pair of bias magnetic field applying films, said 
magnetoresistance effect film exchange-coupling said bias 
magnetic field applying films. 

26. The magnetoresistance effect device as set forth in 
V c/Laim 21, 

wherein said pair o/ bias magnetic field applying films 




are abutted against ^aid magnetoresistance effect film. 

27. A magnetoresistance effect device, comprising: 

a subs trat A having a insulating layer as a surface layer; 
a magnetoresistance effect film formed on the insulating 
layer of said substrate and having a magnetic field detecting 

portion! » OuCpb+r* 

a pair of bias \ magnetic field effect films disposed 
adjacent to both edge portions of the magnetic field detecting 
portion and having an amorphous layer , a metal crystal layer , 

and a hard magnetic f^im containing Co as a structural element 

L '\) 

successively layerec^ qn the insulating layer of said 
substrate; and 

a pair of elecAroo|esxfor supplying a current to said 
magnetoresistance effect film. 

28. A magnetoresistance effect device as set forth in 
claim 27 , 

wherein said amorphous layer contains structural elements 
of said insulating layer of the substrate and structural 
elements of said metal crystal layer. 

29. The magnetoresistance effect device as set forth in 
claim 28 7 

wherein said amorphous laVer is a reactive layer of the 
insulating layer and the metal Crystal layer, 

30. The magnetoresistance effect device as set forth in 
claim 27, 

wherein the metal crystal laye 1 ^: has a crystal metal base 
film, and a reactive crystal layer. 

31. The magnetoresistance effect device as set forth in 



clai\fi 27, 

lerein said metal crystal layer contains at least one 
selected from Cr and V. 

32. \ The magnetoresistance effect device as set forth in 
5 claim 20 ,i 

whereUn said insulating layer is composed of at least one 
selected frtom the group consisting of an oxide, a metal 
nitride, ana a carbide, 

33. Thq magnetoresistance effect device as set forth in 
10 claim 27, 

wherein sAid metal crystal layer contains at least one 
selected f roirf Cs and 

34. TheJ magn^coresistance effect device as set forth in 
claim 33, 

;15 wherein said hard magnetic film containing Co as a 

structural element l^as Co (110) oriented perpendicular to the 
surface thereof . 

35. The magnetoresistance effect device as set forth in 
claim 27, 

20 wherein said hard fyagnetic film is composed of CoPt or 

CoCrPt . 

36. The magnetoresistance effect device as set forth in 
claim 27, 

wherein said magnetoresistance effect film is formed so 
25 that at least both edge portions thereof are layered on said 
pair of bias magnetic field applying films, said 
magnetoresistance effect film ^exchange-coupling said bias 
magnetic field applying films. 
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37. The magnetoresisjbance effect device as set forth in 
claim 27, 

wherein said pair of bias magnetic field applying films 
are abutted against saia magnetoresistance effect film. 

38. A magnetoresistance effect device, comprising: 
a substrate having a main surface; 

a magnetoresistance effect film formed on the main 
surface of said substrate and having a magnetic field 
detecting portion; # ^ , 

a pair of hfiafe Magnetic field off oo t films disposed 
adjacent to botfi £dge portions of the magnetic field detecting 
portion and hav!j.r/g a c:c^stal metal base film on the main 
surface of the siibstrate, a mixing layer formed between the 
substrate and tne crystal metal base film and containing 
structural elements of the substrate and structural elements 
of said crystal] metal base film, and a hard magnetic film 
formed on the arystal metal base film and containing Co as a 
structural element; and 

a pair off electrodes for supplying a current to said 
magnetoresistance effect film. 

39. A magnetoresistance effect device as set forth in 
claim 38, 

wherein Isaid mixing layer is an amorphous layer, 

40. Th^ magnetoresistance effect device as set forth in 
claim 38, 

wherein/ said crystal metal base film contains at least 
one selected from Cr and V. 

41. The magnetoresistance effect device as set forth in 
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claiiik 38 , 

wnerein said substrate has a surface layer disposed on 
the maiA surface side, the surface layer being composed of at 
least onA selected from the group consisting of an oxide , a 
nitride, and a carbide. 

42. T^ie magnetoresistance effect device as set forth in 
claim 38, 

wherein \said hard magnetic film containing Co as a 
structural element has a bi-crystal structure. 

43. The \magnetoresistance effect device as set forth in 
claim 42, 

whereiA sAid hard magnetic film containing Co as a 
structural/ element has Cq/110) oriented perpendicular to the 
surface thereof! 

44. The micoa^boresistance effect device as set forth in 
claim 38, 

wherein saijd hard magnetic film is composed of CoPt or 
CoCrPt . 

45. The magnetoresistance effect device as set forth in 
claim 38, 

magnetoresistance effect film is formed so 
that at least both edge portions thereof are layered on said 
pair of bias magnetic field applying films, said 

effect film exchange-coupling said bias 
magnetic field applying films. 

46. The magnetoresistance effect device as set forth in 



wherein said 



magnetoresistance 



claim 38, 

wherein saic 



pair of bias magnetic field applying films 







are abutted sKfainst said magnetoresistance effect film. 

47. A magnetic head, comprising: 
a lower magnetic shield layer; 

a magnetoryesistance effect device formed on said lower 
magnetic shieJ/ti layer through a lower reproduction magnetic 
gap, said magnetoresistance effect device being as set forth 
in claim 21/ 27, or 38; and 

an u^per magnetic shield layer formed on said 
magnetoresistance effect device through an upper reproduction 
10 magnetic gap . 

48. A magnetic recording/oj^producing head, comprising: 
a reproducing head havi^Ffg a magnetic head as set forth in 

claim 47; 

a recording headyfraving a lower magnetic pole in common 
\j^wLth said lower rnajjfietic shield layer of said magnetic head, a 
'record magnetic/^ap formed on the lower magnetic pole, an 
upper magnetic pole formed on the record magnetic gap, and a 
record coi/f for supplying a record magnetic field to the lower 
magnetj/6 pole and the upper magnetic pole, 
20 49. A magnetic record' medium, comprising: 

a substrate having a/niain surface; 

a base film havirfg an amorphous layer and a metal crystal 
layer successively la^e^red a^ove the main surface of said 
substrate; 

25 a record layer fibrmed on said base film and composed of a 

hard magnetic film c/ontaining Co as a structural element, the 
hard magnetic film /having a bi-crystal structure; and 
a protection/f ilm formed on said record layer. 
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50. The magnetic record medium as set forth in claim 49, 
whereim said hard magnetic film containing Co as a 

|Mbtructural element has co(110) oriented perpendicular to the 
'surface therapf . 

51. A magnetic record medium as set forth in claim 49 , 
wherein said amorphous layer contains structural elements 

of said substrate and structural elements of said metal 
crystal layer. \ 

52. The magrietic record medium as set forth in claim 51, 
wherein said lamorphoua layer is a reactive layer of the 

substrate and the metal crystal layer. 

53. The magnetic record medium as set forth in claim 49, 
wherein said meta^/ crystal layer has a crystal metal base 

film, and a reacrfc±tfeT crystal layer. 

54. The magnetic record medium as set forth in claim 49, 
wherein said substrate has a surface layer disposed on 

the main surface sidey the surface layer being composed of at 
least one selected from the group consisting of an oxide, a 
nitride, and a carbidel 

55. A magnetic record medium, comprising: 
a substrate having\a main surface; 

a base film having W metal crystal layer formed on the 
main surface of said substrate, and a mixing layer between 
said substrate and said metal crystal layer and containing 
structural elements of the\ substrate and structural elements 
of the metal crystal layer A 

a record layer formed on said base film and composed of a 
hard magnetic film containing Co as a structural element, the 
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hard magnetic film having a bi-orystal structure; and 
a protection film formed yon said record layer. 
56. The magnetic recora medium as set forth in claim 55 , 
wherein said hard magnetic film containing Co as a 

structural element has C$/(110) oriented perpendicular to the 

surface thereof 

record medium as set forth in claim 55 , 
ls a surface layer disposed on 
surface layer being composed of at 
group consisting of an oxide , a 
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substrate 



i/de , the 
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the 



57 . The magr 
wherein saidf 
the main surface 
least one seled 
nitride, and a a&rbide, 

58. A magnetic storing apparatus , comprising: 
the mag9ntoresistance effect device of claim 21, 27, or 

38; 

a wri£e electrode for storing information to the 
magnetoresistance effect film of the magnetoresisitance effect 
device; yand 

a yread electrode, composed of the electrode of the 
magentoresistance effect device, for reproducing information 
storea in the magnetoresistance effect film. 
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